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38. The Principle of the Conservation of Energy. Now every system included within tile scheme of § 36 obeys two fundamental laws, which are known as the Principles of Conservation of Energy, and Reversibility.
To obtain the former, consider an isolated system, satisfying the equations
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Multiplying the former by -—-, the latter by — -r~-; and summing
for the different variables we have
3U dp        3U d              '
whence
(45)                                           U= const.
If the system is not isolated we have
dt    '   dgr   dt                .
which when integrated gives
(46)            .           U,~U, + zjprdqr = 0 ^
or the gain of energy U2 — U± in any time interval is equal to the externajl w.ork — 2 I Prdc[r done on the system.
39. Localisation of Energy. The property, that the equations of motion of different parts of the universe (e. g. different bodies), which are not completely isolated, can be worked out independently of the rest by equations of the above form involving the introduction of the notion of " impressed forces", depends on the fact that the coordinates of an isolated system can often be divided into groups corresponding in general to different 'bodies, A, It, C of the system, but not excluding from the investigation different portions of the ether when such are taken into account, these groups being usually characterised by the following properties:
(1) The kinetic energy usually takes the form
(47)                          jL $=TA+TB + 'TG
/,,      /.,       ,/
where TA is the kinetic energy of A or kinetic energy located in A, an.d depends oh the position -and velocity coordinates of A and not on those of the other parts J5; C> . . . This not necessarily true in dealing with electric phenomena, where we may have to take accountum, taking #r, yr, $r to be the coordinates of a grain and |r, <rjr, £r the corresponding impulse coordinates, the expressions for the energy must assume the forms
